The estrogen receptor is not essential for all estrogen neuroprotection: new evidence from a new analog.
We synthesized an estrogen analog, ZYC-5, lacking activity at the classical estrogen receptor and examined its neuroprotective potential against necrosis induced by N-methyl-d-aspartate (NMDA) and apoptosis/necrosis induced by the NMDA receptor antagonist (+)-3-(2-carboxypiperazine-4-yl)-propyl-1-phosphonic acid (CPP). ZYC-5 protected cortical neurons in a dose-dependent manner, and the neuroprotection was more robust than with 17beta-estradiol. The effect of ZYC-5 was not mediated by the classical estrogen receptor, because it was unaffected by the antagonists 4-hydroxytamoxifen and ICI 182,780. The ZYC-5 protection against excitotoxicity was not directly mediated through the NMDA receptor, because there was no effect of ZYC-5 on NMDA current or the intracellular calcium increase induced by NMDA. Results obtained with the free-radical-sensitive dye, dihydroethidium, suggested that the neuroprotection of ZYC-5 was partly related to its radical scavenging properties. Although some of estrogen's neuroprotective effects may depend upon the estrogen receptor, our results suggest the possibility of neuroprotection without hormonal side effects.